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XWRAPComposer: A quick intro

® What 1s 1t?
¢ Capable of generating complex wrappers

¢ Wrappers (info. extraction programs)

m Extract information from multiple Web pages
connected by URLSs (page links) and

m Package the extracted information into an XML
document for complex data integration
¢ Extremely useful for integrating access to
multiple scientific (e.g., bio-informatics) data
SOUrcces
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A Pilot Application Scenario

® Building and extending a promoter model
¢ Provided by Matthew Coleman (LLNL)

® Study the effects of low-dose radiation on human genes

® Typical Processing Steps:
t Microarray analysis
1 Statistical clustering analysis
DB search for common promoter elements to link new
candidate genes
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Technical Challenges of the Pilot Scenario

® A number of alternative solutions to implement the pilot
scenario:

¢ at the microarray step

m what genes are chosen, when and what level of radiations
are the genes exposed to?, and so on

m Which types of microarry system is used?

¢ at the cluster stepy data integration challenge
m what clustering techniques are used and from which bio
web service providers?

¢ at the search step? data integration challenge

m what similarity criteria are used to identify more genes
(blast, structure, different blast algorithms, etc.)?

m Which bio-data service providers offer the required
search functionality?
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The Pilot Scenario - Use Case 1

® Challenges for Heterogeneous Data Access
{ Source-specific information wrapping
1 Data integration across multiple heterogeneous sources

® A Simple Use Case:
¢ Start with the 1nitial results from a microarray analysis
® A cDNA microarray system
¢ at the clustering step
m Start with single Web source: clusfavor )

¢ at the search step

m Start with single bio Web source:
— NCBI Genbank Keyword search
— NCBI Blastn
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XWrap Composer for NCBI BLAST
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Research & Development Plan
® Components of XWRAPComposer

¢ Interface language
® Naming Space
m Specialization and Reuse of Wrappers
m GUI for XWRApComposer Interface Design

¢ Composer scripting language

B Merging several single-webpage data extractors into one
complex XML page composer wrapper.

¢ XWRAPComposer Code Library

® Java Library
m C Library

¢ Sclf-configuring and self-tuning

m performance optimization, handling various unexpected delays,
failover solutions

8
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Development Plan

® XWRAPComposer - Initial tookit release

¢ for identified bio Web sources

m such as NCBI blast, NCBI Genbank search, PDB keyword, blast
search, etc.

¢ Testing locally
m Using AQR
m Using WebCQ
¢ Testing within SDM
m LLNL, SDSC, NCSU, NWU, and other teams

® First official release (w/o optimization)

¢ By end of 2002
¢ Next spring/summer on the Web

® Next Release
¢ Self-recoverable from crash
¢ Seccure
¢ Performance optimization ...
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‘ Scenario 1 Interface

Input: Filename or URL of Clusfavor Output
Output:

<BlastN source="“NCBi1” url="" queryString="">
<objects desc="">
<object>
<genid>gen 1d</genid>
<desc>description</desc>

<topmatchedsequence> matched sequence </topmatchedsequence>
</object>

</objects>
</BlastN>

Template: matexample.ext template

10
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Scenario 1 Composer Script

<XWRAPCOMPOSER:PageComposer wrappername="matexample">

<XWRAPCOMPOSER:RunWrapper name="clusfavor” type="spacedelimited” inputurl="&url;” queryString=
extractionTemplate="clusfavor.ext template”>

<!-- if RunWrapper does not specify a style file, it should have an element of style that describes the style.-->

9999

<XWRAPCOMPOSER:style>
<xsl:for-each select=""ResultSet/Object”>

<XWRAPCOMPOSER:RunWrapper name=" NCBiGenBank” type="PageComposer”
inputurl="blahblahblah&listid={sequenceid}” extractionTemplate="NCBiGenBank.ext template">

<!-- if RunWrapper does not specify a style file, it should have an element of style that describes the style. -->

<XWRAPCOMPOSER:style>

<XWRAPCOMPOSER:RunWrapper name="BlastN” type="PageComposer”
inputurl="blastnurl+{sequence}” style="default” extractionTemplate="BlastN.ext template">

</XWRAPCOMPOSER:RunWrapper>
</XWRAPCOMPOSER:style>

</XWRAPCOMPOSER:RunWrapper>
</xsl:for-each>
</XWRAPCOMPOSER:style>

</XWRAPCOMPOSER:RunWrapper>
</XWRAPCOMPOSER:PageComposer> 11
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' CLUSFAVOR: Table Delimited Wrapper

Input:
Filename or URL of Clusfavor Output
Output:
<ResultSet>
<object>
<sequenceid>sequencel</sequenceid>
<sequenceid>sequence2</sequenceid>
</object>
</ResultSet>

12
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Clusftavor Browsing Example

matrix_txt_highestpos_c¥_table.htm - Mic y Y matrix_txt_highestpos_cv_table.htm - Microsoft

|J File Edit ‘Wiew Favorites Tools Help ﬁ J File Edit ‘iew Favorites Tools Help

B

CLUSFAVCOR Wersion 1.0 [(January, 2001)

Written by: Leif E. Peterson

Date/time: Friday, Feb o 2001, 14:08:1¢6

Input file: D:hyclusfavorinoisOeellst _matrix.txt

REPORT: Genes with the highest positive coefficient of wvariation across all arr:

Standardized expression walues equal to raw expression - column mean (for all oe

Means* and 3.D.% in standardized section based on row mean and row 3.D. of stand_|
Expression walues for raw data from original data file [egual to standardized e:

Means** and 3.D.**% for raw data based on entire array [(not only for rows shown)

Standardized data

SJtatistics Expression

LECWH Hean*® 3.D.* CH3: SME- CHN3:Uz251 ER:ET-54 CHN3:3F-:

1557721, 0000 0.0000646 1.00645 0.Z244995 0.243460 - 0.759"

§64579.7000 0.0001073 0.92746 — 0.081717 - 0.890627 0.6714"

T00194.5000 0.0001438 1.00678 0.234108 0.467914 - Z.7E23

651296.3000 0.0001428 0.93033 — 0.375761 - 0.299957 1.015z2¢ 20, 3 :|M;DS'?359]

250292 .5000 0.0003 698 0.92563 - 0.125279 Z2.074536 0.7596! 324073, Human lysyl oxidase-like protein mBNL, complete cds [F' tW46547, 3':W46564] I
23909z .5000 0.00042z9 1.01105 - 0.005454 0.5857756 - 0.338 phosphorylase B (brain form) Chr.z20 4324334, (IW), S5':W47652, 3':W47653]

164534.0000 0.00068760 1.11433 - 1.345017 - 1.091455 - 1.40z: ependent kinase inhibitor Z4 (melanoma, plé, inhibits CDE4) [E':AJ\.DSS'?ZL 3'rAAOSS664] !
141671.0000 0.0007222 1.02316 - 0.059936 0.075072 0.59710

130728.4000 0.00068975 0.91150 0.234108 0.z78900 1.1119¢

129456, 5000 0.0005z241 1.06710 - 0.081717 - 0.375513 - 0.220: 1 (GLVE1l) mwENL, complete cds Chr.z [‘{8518‘1, (I), 5':AA039412, 3':AAD39313] I
1z81659.0000 0.0007570 0.97020 - 0.691586 - 1.469453 Z.3475! rte cds Chr.10 [ L 1

105056. 0000 0.0009368 0.98420 2.05z2824 1.909149 0.5425 rotein (31-5) mBNL, complete cds Chr.Z [‘{858'?5, (ETT) , S5':Rha040442, 3':ALD40443] I
103499, 5000 0.0009575 0.99098 1.922137 1.377546 - 0.757 est_ES5Ts, Highly similar to OPIOID BINDING PROTEIN/CELL ADHESICON MOLECULE PRECUER

- -

A | v K| | B
|&] Done E ||&] Done [ [EE Localintranet 4
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Clustavor Wrapped Data

<ResultSet>

<object>
<sequenceid>T98316</sequenceid>
<sequenceid>T98261</sequenceids>

</object>

<objects>
<sequenceid>AA045112</sequenceids>

</object>

<objects>
<sequenceid>W44378</sequenceids>
<sequenceid>W45731</sequenceid>

</object>

</ResultSet>

14
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Clustavor Composer Script

<XWRAPCOMPOSER:PageExtractor wrappername="Clusfavor” releaseDate="" owner="">
<XWRAPCOMPOSER:RunTableDelimition>
<XWRAPCOMPOSER:Delimitors>
<XWRAPCOMPOSER:Delimitor>tab</ XWRAPCOMPOSER:Delimitor>
<XWRAPCOMPOSER:Delimitor>comma</XWRAPCOMPOSER:Delimitor>
<XWRAPCOMPOSER:Delimitor>colon</XWRAPCOMPOSER:Delimitor>
</XWRAPCOMPOSER:Delimitors>
<XWRAPCOMPOSER:IgnoredCharacters>
<XWRAPCOMPOSER:Character>singlequote</XWRAPCOMPOSER:Character>
<XWRAPCOMPOSER:Character>[</XWRAPCOMPOSER:Character>
<XWRAPCOMPOSER:Character>]</XWRAPCOMPOSER:Character>
</XWRAPCOMPOSER:IgnoredCharacters>
<XWRAPCOMPOSER:columns>
<XWRAPCOMPOSER:column name="5inchsequenceid” columnnumber="126"/>
<XWRAPCOMPOSER:column name="3inchsequenceid” columnnumber="128"/>
</XWRAPCOMPOSER:columns>
<XWRAPCOMPOSER:style>
<xsl:template match="/">
<ResultSet>
<xsl:for-each select="table/row”>
<object>
<sequence><xsl:value-of select="5inchsequenceid"/></sequence>
<sequence><xsl:value-of select="3inchsequenceid"/></sequence>
</object>
</xsl:for-each>
</ResultSet>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunTableDelimition >
</XWRAPCOMPOSER:PageExtractor>

15
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‘ GenBank Keyword Search:

Input:
A URL that contains a sequenceid in the queryString

Output:

<sequence> seq </sequence>

16
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GenBank Composer Script

<XWRAPCOMPOSER:PageComposer exe wrapper name="NCBiGenBank” source code=java
releaseDate="" owner="">
<XWRAPCOMPOSER:RunPageExtractor exe name="NCBiGenBankSummary* source code=java
code generator="XWRAPEIite" input url="&url;” query string=""
extraction template="NCBiGenBankSummary.ext template">

<!-- NCBiGenBankSummary.ext template should contain enough information to produce the
pageextractor as well as other description, such as the release date and the owner. -->

<XWRAPCOMPOSER:parameters></XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:style>
<xsl:template match="/">

<xsl:for-each select="ResultSet/object”>

<XWRAPCOMPOSER:RunPageExtractor name="NCBiGenBankDetail"
type="KeywordExtraction” inputurl="{detailpagelink}” querystring=""
extractionTemplate="NCBiGenBankDetail.ext_template” style="default">

<l-- the default style refers to the predefined output format of NCBiGenBankDetail. -->
</XWRAPCOMPOSER:RunPageExtractor>
</xsl:for-each>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunPageExtractor>

</XWRAPCOMPOSER:PageComposer>
17
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GenBank Wrapped Data

<seguence>
CACCTGGAGAAACTTCTGCACTGGCACTGTGTTCCNAGAGCTCCTTCTATGCGTCCCTCC

CAAGTGATTTAATTTCAGCTGATTGGACTACGAATTCACAAGGCAGAAAAGTCAAGGTCA
TTTGGNATCTGGAGACAGGAGAACTCAAGGAACCNAAAGGACT

</sequence>

18
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‘ GenBank Summary Interface

Input:
A URL of the GenBank summary page
Output:
<ResultSet>
<structure>
<detailpagelink>link</detailpagelink>
</structure>
</ResultSet>

Template:
NCBiGenBankSummary.ext template (generated by XWRAPEIite)

19
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GenBank Summary Script

<XWRAPCOMPOSER:PageExtractor wrappername="NCBiGenBankSummary” releaseDate="" owner="">
<XWRAPCOMPOSER:RunXWRAPEliteExtraction>
<XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:para name="tagElementSeparator” value="td”/>

</XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:style>
<xsl:template match="/">
<ResultSet>
<xsl:for-each select="ResultSet/object”>
<structure>
<detailpagelink><xsl:value-of select="element2/link"/>
</detailpagelink>
</structure>
</xsl:for-each>
</ResultSet>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunXWRAPEliteExtraction>
</XWRAPCOMPOSER:PageExtractor>

20



SD2X ISIC March 26-27, 2002

GenBank Summary Data

<ResultSet source="NCBiGenBankSummary">
<structure>

<detailPageLink>
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=nucleotide&amp;list uids=1
523314&amp;dopt=GenBank

</detailPageLink>
</structure>
</ResultSet>

21



f GenBank Detail Page Interface

Input:
A URL of a GenBank detail page

Output:

<sequence> seq </sequence>

Template:
NCBi1GenBankDetail.ext template

22
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GenBank Detail Page Script
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<XWRAPCOMPOSER:PageExtractor wrappername="NCBiGenBankDetail” releaseDate=""
owner="">

<XWRAPCOMPOSER:RunKeywordExtraction>
<XWRAPCOMPOSER:variables>

<XWRAPCOMPOSER:variable name="sequence” BeginMatch="&lt;B&gt;
SEQUENCE&It;/B&gt;” EndMatch="Quality:” />

</XWRAPCOMPOSER:variables>
<XWRAPCOMPOSER:style>
<xsl:template match="/">
<sequence><xsl:value-of select="sequence"/>
</sequence>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunKeywordExtraction>
</XWRAPCOMPOSER:PageExtractor>

23
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< - . . .

P NCBI National Center for Biotechnology Information

" - (-' Mational Library of Medicine Mational Institutes of Health
Fubhded Entrez BLAST I Books TaxBrowser structure

Search |Nuu::|en:|tide j forl AA(045112 GDl

:_-::|TE R AP : » What does NCBI do?

Established in 1988 as a national resource for  » Cancer genome
molecular biology information, NCBI creates anatormy project
public databases, conducts research in
computational biclogy, develops software
tools for analyzing genome data, and
disseminates biomedical information - all for » Coffes Broak
the better understanding of molecular

processes affecting human health and ¥ Electronic PCR
disease. wew MMore.

¥ Clusters of
orthologous groups

¥ Gene expression

omnibus
Draft Human Genome
Explore human genome resources or ¥ Genes and disease
browse the human genome sequence N
using the hap Viewer. Hurnan genome
resaurces
Protein matches for ESTs ¥ Human map viewer

Display the alignment of
LIniiGene sequences with their
possible translational products
using PratEST. ProtEST uses
BLASTx to compare LiniGGene
mRMA and EST sequences with protein
sequences from eight organisms, obtained from
Refzeq and the structural databases, recording

the bhest match for each case. Maore. .. 24
» OFF finder

¥ Human/mouse
homalogy maps

il

¥ Locuslink

and PubMed

¥ halaria genstics &
genomics
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GenBank Summary Example

< o3
<> NCBI q:*‘ @ S Nucleotide
Fubhded Mucleatide Frotein (Enome Structure FopSet Taxonomy Ol
Nucleatide 7] for WAD45112 Go| Clear |
Lirnits Prewviewndex History Clipboard [
About Entrez
Display [Summary ~| save | Text| Clipadd |
E,iilni:,x_l:, ,I,_,ﬂl::_:f M1: A4a045112 PubMed, Taxonormy, UniSTS
curated information for Zeb3d03 51 Soares pregnant uterus MbHPTT Homeo sapiens cDIA
human, fruit fly, clone INAGE 487453 3' suntlar to ghMdB1635 EEYTHEOCYTE
mouse, rat, and BAND 7 INTEGRAL MEMERANE PROTEIN (HUMANY;, mRNA

Zebrafish
SECUENCE

ol 1523314 |gb|AA045T12 T|AADA5T12[1523314]

Entrez Mucleotide
Help | FAG

25
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GenBank Detail Browsing Example

ez )
SNucleotide

SearcthucIeotide j forl GDl C|Eﬂf|
Limits Presienndex History Clipboard

Cubby. ot logged in

Display || default

M1 AA045112. 2kf3d03.51 Soares. . [gi1523314]

| Save | Textl

Add to Clipboard

IDEHTIFIERS

dbEST Id: 660769

E3T name: zk63d03 .51
GenBank Aco: AAD45112
GenBank gi: 1525314

GDE Id: 3761207
CLOHE TIHFO

Clone Id: IMAGE: 437493
Source: IMAGE Consortium,
Insert length: 416

DNA type: DML
PRIMERS

Secquencing:

Polyhk Tail: Unknown

[N

LLNL

—40M13 fwd. from Amersham

amll

FubMed, Taxonomy, UniSTS, LinkOut

. SEQUEHCE

CACCTGGAGAAACTTCTGCACTGGCAC TGTGTTCCNAGAGCTCCTTCTATGCGTCCCTCC

CAAGTGATTTAATTTCAGC TGATTGGACTACGAATTCACAAGGCAGAALAGTCAAGGTCL

TTTGGNATCTGGAGACAGGAGARCTCAAGGLACCALAGGACT

Cuality:

Entry Created:

Last Updated:

COMMENT S

FUOTATIVE ID

LIBRARY

Lib Name:

Organism:

Sex:

organ:

Develop.

Lakb host:

WVector:

E. Jite 1:

R. 3ite Z:

stage:

108

High dquality sequence stops at hase:

Jep 19 1994

Hay 11 1957

This clone is available royalty-free through LLNL ; contact

the IMAGE Consortiwn (infofiwage.llnl.gowv) for further

information.

Azssigned by submitter
gh:M51635 ERYTHROCYTE BAND 7 INTEGRAL MEMERAWE FROTEIN

{HUMAN) ;

Soares pregnant uterus NbHPT
Homo sapiens

female

uterus

adult

DHI1O0E

pT?T3-Pac

ot I

Eco RI
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GenBank Detail Data

<seguence>

CACCTGGAGAAACTTCTGCACTGGCACTGTGTTCCNAGAGCTCCTTCTATGCGTCCCTCC
CAAGTGATTTAATTTCAGCTGATTGGACTACGAATTCACAAGGCAGAAAAGTCAAGGTCA
TTTGGNATCTGGAGACAGGAGAACTCAAGGAACCNAAAGGACT

</sequence>

27
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RI_AST KFxamnle
(:; 1\' C B [ nucleotide-nucleotide B LA S T

Hetrieve results for an RID

Mucleotide -F' rateirn Translations

CACCTGGAGAAACTTCTGCACTGGCACTGTGTTCCNAGAGCTCCTTCTATGCGTCCCTCC
Seatrch CAAGTGATTTAATTTCAGCTGATTGGACTACGAATTCACAAGGCAGAAAAGTCAAGGTCA

TTTGGNATCTGGAGACAGGAGAACTCAAGGAACCNAAAGGACT

aet subsegquence me;l To:

Choose database I htgs -

Sl ‘BLAST! R Reserauen [Resstan

28
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BlastResnonse Browsinge Example
NCBI formatting BLAST

Mucleatide Frotein Translations

Fetrieve results for an RID

Tour request has been successfully submitted and put nto the Blast Queue.

Query = (163 letters)

The recquest ID 15 [1016683527-17220-23283

- D

The results are estimated to be ready in 24 seconds but may be done sooner.

Pleasze press "FORMAT!" when you wish to check wour results. ¥ou may chatige the formatiing options for your
result via the form below and press "FORMAT!" again. Vou may also request results of a different search by
entering any other valid request [D to see other recent jobs.

29
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BlastDelay Browsing Example

results of BLAS T

Eerquest ID 1016633527-17220-23233
=tatus mearching

submitted at Wed Mar 20 23:05:27 2002
Current tme Wed Mdar 20 22:05:.57 2002

Thiz page will be automatically up dated u{ 30 teconds untd search 15 done

30
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BLAST Summary Example

Alignments

BI Aq Fl1 Pl | TEI0668 | gh| ACO11969.3 | 200115658 Homo sapiens chromosome 4 clone RP11-520J8
results of i L h JEQUENCE, 13 unordered pieces

Length = 193163

BLASTN 2.2.2 [Dec-14-2001]

Score = 297 bhits (150), Expect = Ze-78
Identities = 156/159 [3&%)

Reference: Ztrand = Plus / Minus

Altschul, 3tephen F., Thomwas L. Madden, Alejandro 4. Schaffer,
Jinghui Zhang, Zheng Zhang, Webhh Miller, and David J. Lipman [(1997),
"Gapped BLAST and PSI-ELAST: a new generation of protein database search

Query: 1 cacctgagasactictgoactgoactgigttocnagago tecttetatgogteootos 60
progrsms", Nucleic boids Bes. 25:3389-340Z2.

[LEErrrrrrrrrrrerre e rerrrrrerr e terrr e e e e e e
aoctyagasacttotgoactygoactgtgttoctagayotocttotatyogtooctoe 10547

Shict
RID: 10166583527-17V220-23283

Query= (183 letc ] Query: 61 caagtyatttaatttocagotgatbgyactacgaattoacaagyoagasaagtoaaggtea 120
eLLEES

IEbject: 10546 caagtgatttaatttcagotgattggactacgaattoacaaggoagasaagteasggtea 10787

Database: Unfinished High Throughput Genomic Segquences;
Zequences: phases 0,1 and 2 121 158
47,855 sequences: 5,955,708,580 total letters (uery: ELEOnAtctggagacagyagaac teaaqyancenasag

FEEEE TEErr e e e e et il
Shict: 10786 t,ttggtatctggagacaggagaactcaaggaaccaaaa
If you have any problems or questions with the results of this search

please refer to the BLAST FAQs

Taxonomy reports Fgi| 18701932 |gb|A4C111952.1| Rattus norvegicus clone CHZ30-122417, *%*% SJEQUENCI
53 unordered pieces
Length = 120045

Distribution of 11 Blast Hits on the Query Sequence

Gocore = 35.2 bits (19), Expect = 2.8
Identities = 12/12 (100%)
|M0use—0vert0 show defline and scores. Click to show alignments Strand = Plus / Minus

&

Query: 98 acaagycagaaaagtoaay 116
RERARRERERRRRRR AR
IEhjct acaaggoagaaaagteaadgl

| N L g o B A A L B o A T ¢ g e e o e 8 e e I L]
unordered pieces
Length = 176267

Soore = 35.2 bhits (19), Expect = 2.8
Identities = 13/12 (100%)

Score E Strand = Plus / Minus
Sequences producing significant alignments: [bits) Walue
gi| 7630665 gh| AC011969.5 | AC011969 Homo sapiens chromwosome 4. .. 297 Ze-78 Cuery: 5 tggagasacttotgoacty 23
gi| 18701932 |gb| AC111982 .1 Fattus norvegicus clone CHZ3I0-1Z2... _38 2.8 EENERENRRNRRERRNEE]
gi| 18860211 | ghb | AC1098585.2 | Rattus norvegicus clone CHZ230-31... _38 2.8 Sbjct‘tggagaaacttctgcactg 42534
gi| 15643512 | gh|AC110160.1] Mus musculus clone RPE3-66420, L... _38 Z.58
gi| 15369970 | gb| AC105124.1 Homo sapiens chromosome 5 clone 35 2.8
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SearcthucIeotide j forl

Limits Preview/ndex History Cliphoard D
Cubby: not logeed in
Display | default | Save | Textl Add to Cliphoard |
|'I'1: ACO119659. Homo zapiens chro. .. [g7630663] Taxonorny, UniSTS, LinkOut
LOCTS ACO11969 193165 bp DITA linear HTG Z1-APR-Z0O0O0
DEFINITICH Homo sapiens chromosome 4 clone RP11-520J53 map 4, WORKEING DRAFT
SEQUENCE, 13 unordered pieces.
ACCEZSTION ACO115969
VERSION ACO11569.3 GI:7630665
EEYWORDS HTG; HTGS_PHASEL; HTGS DRAFT.
BC0URCE human. Need 1000 baq
CRGANISH Homo sSapiens
Eukaryota; Metazoa; Chordata; Craniata; WVertebrata; Euteleostomis
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 193168)
AUTHORS Birren,B., Linton,L., Nushaun,C. and Lander,E.
TITLE Homo sapiens chromosome 4, clone RP11-520J38
JOURMNAL Tnpublished
REFERENCE Z [ba=se= 1 to 193168)
ATUTHORS Birren,B., Linton,L., Nushaum,C., Lander,E., Allen,N., Anderson,M.,

Baldwin,J., Barna,N., Beckerly,R., Boguslavkiy,L., EBoukhgalter,EB.,

Brown, k., Castle,i., Colangelo,M., Collin=,3., Collymore,h.,

Cooke,P., Dekrellano,K., Dewar,K., Domino,M., Donelan,L., Doyle,M.,

Ferreira,P., FitzHugh,W., Forrest,C., Funke,R., Gage,D.,

Galagan,J., Gardyna,3., Grant,%., Hagos,B., Heaford,i., Horton,L.,

BLAST Detail Example
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/]

>

BASE COUNT

fnote="assembly_fragment"

55031 a 40516 o

ORIGIN

42876 g

53468 t©

1277 others

1 tgtaggtgos tggatgotta

61 gggtttgoay atataagoca
121 ttaccaccoct ctgoocttoct
181 cagtoasady gygtactagt
241 ttgotactgoe cagaccoagat
301 sagocosasc agoagoactc
361 gatctgocott catgttacat
421 atccocattgbc cacacacoat
451 cttotgattt aaccttattt
541 gocacattcy gbggotgagh
> upstream--
66l gogooasasy tacagagtto
721 ctooactatc aacatocotd
7581 tgacatatca ctatcacoca
541 cattctaagy gLttaacasa
901 atagcatcac Lgcoctaaaa
961 saccctgaac aatcactgac
1021 atatsagoac acagocatgtba
1081 toatgactty atannnnnni
1141 nnnnnnnhnh hnnnnhnhnn
1201 tgtoacagat tgoagasacad
1261 atggacagqgy gasagogadoo
1321 satasagott ctgtaaatat

1381 tttgggtgas taccaadggad

1441 gtaagasact gocaaattgt

agtocttbota

cattoctoocaa

taccoobtty

tottgatete

acaagggtga

tottgtoote

agtocatccta

cattocaaaat

taactacttt

aaatgtagat

gactattttt

toatatacct

caccagagty

acatcoatag

agtataatga

attoctotgay

ctttttacty

gocthtboay

nnnnnnnnnn

Nnnnnnnnnn

toatacaato

FUgRsC Ty

coatgrgoag

tacgattget

CcrLtocaaadt

actotggyoy

tatocagothbt

toocaatttac

cattoaaaagy

tgtgaccott

tgtgatacay

tgagootoce

actagtocat

atcttaaaaa

gaasagagas

ttagagaagt

cotgotocca

atacatttgt

tttacattag

catgtatcoca

ctttgotoat

totocatagt

tygycthott

nnnnnnnnnin

nnnnnnnnnn

JE (= ey epsts e e e e}

agasaaccto

grttttttgt

goatcgtgty

gootgracca

ttacatattt

sactataaty

caattggtto

cootaacata

ggatccacty

agaatgagtt

actagtoact

cogaatacta

saggactaty

gataasasas

tttatgttoa

catttgggac

tacaatogat

gottoactot

cocattatagt

taatoocotgo

tttacctttt

ttacttagta

nnnnnnnnnn

nnnnnnnninn

gtttatattt

atgyggnLy

agacatasgr

gtaaaaatat

ttttgoatto

aggaggoces

aaagtaatat

agattttogosa

aacoocaatd

gogatgoatt

atgagatcta

taaaacaccs

gaatgagoas

ttagoagtas

ttaaaagaas

cagassastt

agoooccacos

gaagotacac

tggtytggta

atcatacaas

crtoocotgaac

cocagaatgto

acatatcttt

nnnnnnnonnn

nnngegytta

tttttatoot

goaattatgs

tLttaactoa

atttagtttt

craccagoan
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BLAST Interface

Input:
® The URL of BlastN answer page
® QueryString

Output:
<BlastN source=“NCBi” url=*" queryString="">
<objects desc=""">
<object>
<genid>gen 1d</genid>
<desc>description</desc>

<topmatchedsequence> matched sequence </topmatchedsequence>
</object>
</objects>
</BlastN>

Template: BlastN.ext template
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BlastN.ext_template

<XWRAPCOMPOSER:PageComposer wrappername="BlastN” releaseDate=""
owner="">

<XWRAPCOMPOSER:RunPageExtractor name="NCBiBlastResponse”
inputurl="&queryurl;” queryString="&queryString;”
extractionTemplate="NCBiBlastResponse.ext template”>
<XWRAPCOMPOSER:style>

<xsl:template match="/">

<XWRAPCOMPOSER:RunPageExtractor name="NCBiBlastDelay”
inputurl="&BlastCGI;” queryString="&BlastQueryString; {requestid}”
extractionTemplate="NCBiBlastDelay.ext_template”>
<XWRAPCOMPOSER:style>
<xsl:template match="/SummaryPageLink/">
<xsl:when test="{waitinginterval } ">
<!-- if waitinginverval has a value. -->
<XWRAPCOMPOSER:Refresh interval="waitinginterval}” />
<!-- Refresh will run the page extractor after specified interval
again.-->
</xsl:when>
<xsl:otherwise>
<XWRAPCOMPOSER:style src="summaryanddetail.style” />
<!-- apply the style in the file that src references to. >
</xsl:otherwise>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunPageExtractor>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunPageExtractor>
</XWRAPCOMPOSER:PageComposer>

March 26-27, 2002

summaryAndDetail.style

<XWRAPCOMPOSER:style>
<xsl:template match="/ ">

<XWRAPCOMPOSER:RunPageExtractor name="NCBiBlastSummary” inputurl="{url}”
queryString="{queryString}” extractionTemplate="NCBiBlastSummary.ext _template”>

<XWRAPCOMPOSER:style>
<xsl:template match="/">
<BlastN source="NCBI” url="&realurl;” queryString="&realQueryString;”>
<objects desc="&description;”>
<xsl:for-each select="ResultSet/object/">
<object>

<genid><xsl:value-of select="genid"/></genid>
<desc><xsl:value-of select="desc"/></desc>
<length><xsl:value-of select="length"/></length>

<score><xsl:value-of select="score"/></score>

<XWRAPCOMPOSER:RunPageExtractor name="NCBiBlastDetail” inputurl="{sequencelink}”
queryString=""" style="topmatched.style” extractionTemplate="NCBiBlastDetail.ext_template”
>

<XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:para name="startline” value="{startline} />
<XWRAPCOMPOSER:para name="endline” value="{endline} />
</XWRAPCOMPOSER:parameters>
</XWRAPCOMPOSER:RunPageExtractor>
</object>
</xsl:for-each>
</objects>
</BlastN>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunPageExtractor>
</xsl:template>
</XWRAPCOMPOSER:style>

topMatched.style

<XWRAPCOMPOSER:style>

34

<xsl:template match="/"><topMatchedSequence><xsl:value-of select="ResultSet/object/topMatchedSequence"/> </topMatchedSequence></xsl:template>

</XWRAPCOMPOSER:style>
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BLAST Wrapped Data

<BlastN source="NCBi” url=“...” queryString="“...">
<objects desc="...">
<object>

<genid>gi|7630668|gb|AC011969.3|AC011969</genid>
<desc>Homo sapiens chromosome 4 clone RP11-520J8 map 4, WORKING DRAFT SEQUENCE, 13 unordered pieces</desc>
<length>193168 </length>
<score>297 bits (150) </score>
<expect>2e-78</expect>
<identities>156/159 (98%)</identities>
<strand>Plus / Minus </strands>
<topmatchedsequence>
10381 catttgtaac atttcctctt tgagactctg agttcaccta gagaagtcta agcataacag
10441 ctttctttce cagcacgagce ctttatagct ctctttagcet caaccactct gtccatccag

11161 ttccctgggg agtttcaaga tccacacaca ccctccacca ccacaaagct ttaactgact
</topmatchedsequences>
</object>
<object>
<genid>gi|18701932|gb|AC111982.1|</genid>
<desc>Rattus norvegicus clone CH230-122A17, *** SEQUENCING IN PROGRESS ***,6 53 unordered pieces </desc>
<length>120045 </length>
<score>38.2 bits (19)</score>
<expect>2.8</expect>
<identities>19/19 (100%)</identities>
<strand>Plus / Minus</strand>
<topmatchedsequence>
55681 cccatgtcga aggttcccag catcctgcca catccctcett tcttecttet gecatgettte
55741 tccatctcct tagtctgctt ggatgtgatt acagagcttt tgcatcagct ctgtcggaat

56521 agaaagtaac tggagaaagt tctgtttgtc tccttcgtta gagcatgagt gcatttgcta
</topmatchedsequences>
</object>

</objects>
</BlastN>
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‘ BlastResponse Interface

Input:
A URL

Output:

<requestid>...</requestid>

Template: BlastNResponse.ext template

36
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BlastResponse Script

<XWRAPCOMPOSER:PageExtractor wrappername="BlastNResponse” releaseDate=""
owner="">

<XWRAPCOMPOSER:RunKeywordExtraction>
<XWRAPCOMPOSER:variables>

<XWRAPCOMPOSER:variable name="requestid” BeginMatch="The request ID is
&lt;input name=&quot;RID&quot; size=&quot;50&quot; type=&quot;text&quot;
value=&quot;” EndMatch="&quot;&gt;” />
<l-- &quot; refers to a character of quote. 2
</XWRAPCOMPOSER:variables>
<XWRAPCOMPOSER:style>
<xsl:template match="/">

N

<requestid><xsl:value-of select="requestid"/>
</requestid>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunKeywordExtraction>

</XWRAPCOMPOSER:PageExtractor>
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f BlastResponse Wrapped Data

<requestid>
1016683527-17220-23283
</requestid>

38



f BlastDelay Interface

Input: A URL and a QueryString

Output:

<SummaryPageLink>
<url>summaryurl</url>
<queryString>queryString</queryString>
<wait>waitinginterval</wait>

</SummaryPageLink>

Template: BlastNDelay.ext template

March 26-27, 2002
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BlastDelay Script

<XWRAPCOMPOSER:PageExtractor wrappername="BlastNDelay” releaseDate="" owner="">
<XWRAPCOMPOSER:RunKeywordExtraction>
<XWRAPCOMPOSER:variables>

<XWRAPCOMPOSER:variable name="waitinginterval” BeginMatch="This page will be
automatically updated in &lt;b&gt;” EndMatch="&lt;/b&gt; seconds until search is done” />

<!-- &quot; refers to a character of quote. >
</XWRAPCOMPOSER:variables>
<XWRAPCOMPOSER:style>
<xsl:template match="/">
<SummaryPageLink>
<url>&realurl;</url>
<queryString>&realQueryString;</queryString>
<wait><xsl:value-of select="waitinginterval"/></wait>
</SummaryPageLink>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunKeywordExtraction>
</XWRAPCOMPOSER:PageExtractor>
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f BlastDelay Wrapped Data

<SummaryPageLink>

<url>
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi

</url>

<queryString>
ALIGNMENT=50...&amp;RID= 1016683527-17220-23283&amp;...CMD=get

</queryString>
<wait>30</wait>

</SummaryPageLink>
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BLAST Summary Interface

Input:
<url>The URL of BLAST Summary Page</url>

Output:
<ResultSet>
<object>
<genid>gen id</genid>
<sequencelink>sequencelink</sequencelink>
<desc>description</desc>
<length>length</length>
<score>score </score>
<expect>expect</expect>
<identities> identities </identities>
<strand> strand </strand>
<startline>startline</startline>
<endline>endline</endline>
</object>
</ResultSet>

Template: NCBiBlastSummary.ext_template
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BLAST Summary Script

<XWRAPCOMPOSER:PageExtractor wrappername="NCBiBlastSummary” releaseDate="" owner="">
<XWRAPCOMPOSER:RunXWRAPEliteExtraction>
<XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:para name="tagElementSeparator” value="td”/>

</XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:style>
<xsl:template match="/">
<ResultSet>
<xsl:for-each select="ResultSet/object”>
<object>
<genid><xsl:value-of select="element1"/></genid>

</object>
</xsl:for-each>
</ResultSet>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunXWRAPEIliteExtraction>
</XWRAPCOMPOSER:PageExtractor>

43



SDA ISIC March 26-27, 2002

BLAST Summary Data

<ResultSet>
<object>

<genid>gi|7630668|gb|AC011969.3]AC011969</genid>
<sequencelink>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list uids=07630668&
dopt=GenBank</sequencelink>

<desc>Homo sapiens chromosome 4 clone RP11-520J8 map 4, WORKING DRAFT SEQUENCE, 13 unordered
pieces</desc>

<length>193168 </length>
<score>297 bits (150) </score>
<expect>2e-78</expect>
<identities>156/159 (98%)</identities>
<strand>Plus / Minus </strand>
<startline>10906</startline>
<endline>10786</endline>

</object>

<object>

</object>

</ResultSet>
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f BLAST Detail Interface

Input:
The URL of The BLAST Detail Page
Output:

<ResultSet>
<object>
<topMatchedSequence>Topmatched Sequence
</topMatchedSequence>
</object>
</ResultSet>

Template:NCBiBlastNDetail.ext template
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BLAST Detail Script

<XWRAPCOMPOSER:PageExtractor wrappername="NCBiBlastDetail” releaseDate="" owner="">
<XWRAPCOMPOSER:RunLineExtraction>
<XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:para name="startline” value="&startline;”/>
<XWRAPCOMPOSER:para name="endline” value="&endline”’/>
<l—the two parameter values should be obtained from input/environments. =
</XWRAPCOMPOSER:parameters>
<XWRAPCOMPOSER:style>
<xsl:template match="/">
<ResultSet>
<object>
<topmatchedsequence>
<xsl:for-each select="ResultSet/object/>
<l—the output of lineextraction would be ResultSet/object/line/content. >
<xsl:value-of select="line"/>
</xsl:for-each>
</topmatchedsequence>
</object>
</ResultSet>
</xsl:template>
</XWRAPCOMPOSER:style>
</XWRAPCOMPOSER:RunLineExtraction>
</XWRAPCOMPOSER:PageExtractor>

N
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BLAST Detail Data

<ResultSet source=“NCBI_Blastn” search_seq=“"AA045112”, ...>
<object>
<topmatchedsequence>
<sequence 1d>AC011969 </sequence id>
<seq_fragment matched>
10381 catttgtaac atttcctctt tgagactctg agttcaccta gagaagtcta agcataacag
10441 ctttctttce cagcacgagc ctttataget ctctttaget caaccactct gtccatccag
10501 ccaatggatg tcccttecee tgtaccecaa tttcaagett attttaggaa gecttgaact
10561 accatgtatc ctggctccta getgagttta ttagaggtat ggagcagtge aacttaaact
10621 caagttgcac ttacattttg aattttaaaa tgatggtttt atctgttgtg tgaagtggtt
10681 cacccttgag gaccaggagc ctccatatce tgactgaaaa ccttttctga gacttagagt
10741 aacagtactt ttggttcctt gagttctcct gtctccagat accaaatgac cttgactttt
10801 ctgcecttgtg aattcgtagt ccaatcaget gaaattaaat cacttgggag ggacgeatag
10861 aaggagctct aggaacacag tgccagtgea gaagtttctc caggtggcect cectttccaa
10921 caatgtacat aataaagtgt atgcactttc actaatattt ttggggtgag agtctgtttc
10981 ggcctgtatt gaatgtctgt ggatttccgt tttcagaagt agtacattag atcctceggt
11041 tctgagctgg ctggttggct tettegtgtg ctttgtggge caggggaagg ggacaggctg
11101 ctgtgggeca tetgetgtet cccaggteca ggeacccetet ggtgeactgg cecacacatt
11161 ttccctgggg agtttcaaga tccacacaca ccctccacca ccacaaaget ttaactgact
<seq_fragment matched>
</topmatchedsequence>
</object>
<object>

</object>
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</ResultSet>
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Questions?
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